Identification of the Goodpasture antigen as the alpha 3(IV) chain of collagen IV.
The organizational relationship between the recently identified alpha 3 chain of basement membrane collagen (Butkowski, R.J., Langeveld, J.P.M., Wieslander, J., Hamilton, J., and Hudson, B.G. (1987) J. Biol. Chem. 262, 7874-7877) and collagen IV was determined. This was accomplished by the identification of subunits in hexamers of the NC1 domain of collagen IV that were immunoprecipitated with antibodies prepared against subunits M1, corresponding to alpha 1(IV)NC1 and alpha 2(IV)NC1, and M2, corresponding to alpha 3NC1, and by amino acid sequence analysis. The presence of at least two distinct types of hexamers was revealed, one enriched in M1 and the other enriched in M2, but in both types, M1 and M2 coexist. Evidence was also obtained for the existence of heterodimers comprised of M1 and M2. These results indicate that M2 is an integral component of the NC1 hexamer of collagen IV. The amino acid sequence of the NH2-terminal region of M2 was found to be highly related to the collagenous-NC1 junctional region of the alpha 1 chain of collagen IV. Therefore, M2 is designated alpha 3(IV)NC1 and its parent chain alpha 3(IV). These findings lead to a new concept about the structure of collagen IV: namely, 1) collagen IV is comprised of a third chain (alpha 3) together with the two classical ones (alpha 1 and alpha 2); the alpha 3(IV) chain exists within the same triple-helical molecule together with the alpha 1(IV) and alpha 2(IV) chains and/or within a separate triple-helical molecule, exclusive of alpha 1(IV) and alpha 2(IV) chains, but connected through the NC1 domains to the classical triple-helical molecule comprised of alpha 1(IV) and alpha 2(IV) chains. Additionally, a portion of those triple-helical molecules exclusive of alpha 1(IV) and alpha 2(IV) chains may be connected to each other through their NC1 domains; and 3) the epitope to which the major reactivity of autoantibodies are targeted in glomerular basement membrane in patients with Goodpasture syndrome is localized to the NC1 domain of the alpha 3(IV) chain.